Background. Few surveys of food and nutrient intakes are conducted at the individual level in low-and middleincome countries, whereas Household Consumption and Expenditures Surveys (HCES) are regularly carried out to monitor economic conditions. Because of the paucity of individual-level data, there is interest in using HCES to aid in the design of food and nutrition policies.
Introduction
Large-scale food and nutrient intake surveys conducted at the individual level are crucial for assessing the food and nutrition situation of a country and for designing appropriate national food and nutrition policies, but such surveys are rarely carried out in low-and middleincome countries. In contrast, many countries regularly conduct Household Consumption and Expenditures Surveys (HCES) for purposes of monitoring economic and social conditions. There is an interest in using data from these surveys to provide insights on the food and nutrition situation and for designing relevant policies.
Some surveys, such as the Inquérito sobre as Despesas e Receitas Famílias of Cape Verde (IDRF 2001/02) (survey of household expenditures and income), include measurements of food consumption and anthropometry of household members [1] . When such data are available, household dietary intakes can be examined in relation to the nutritional status of household members. In this study, the IDRF was used to assess the dietary intakes of households in the context of the nutrition transition of Cape Verde.
Cape Verde is a group of 10 islands off the coast of West Africa. The islands are arid, suffering from very limited rainfall. Local food production is very limited, and poverty is widespread. The emphasis of the national food security policy has been on improving access to foods for the urban and rural poor to ensure energy sufficiency [2] . Although no individual food and nutrient intake survey has ever been conducted in Cape Verde, several HCES have been carried out. The IDRF 2001/02 was the only one that included a detailed food consumption module.
Methods
The Cape Verde IDRF 2001/02 included a module for the measurement of household food consumption that included food weighing and anthropometric measurements of all household members [1] .
Sampling
Households were defined as units having at least two noninstitutionalized individuals living in the same home. A two-stage stratified random sample representative of the population of Cape Verde was selected, consisting of 4,824 households. The food consumption and anthropometry module was administered to half of the sample, by selecting every other household for inclusion. Food consumption was measured among 2,063 households and anthropometric measures were taken from 9,874 individuals. The survey was carried out from October 2001 to October 2002 in order to account for seasonal variation in consumption [1] .
Household food consumption data
Food consumption of the households was measured in the home by enumerators who visited the households before and after each main meal. Foods were generally weighed raw before cooking. Amounts of foods that could not be weighed and leftovers were estimated by recall. Meals eaten by household members outside the home were recorded, but there was no attempt to measure foods and portion sizes eaten away from home. Attendance of household members at four meals (breakfast, lunch, afternoon snack, and dinner) was recorded every day, as well as the presence of guests. The duration of the survey was 7 days, but 15.2% of the households were surveyed for less than 7 days. The average duration was 6.7 days. Total intakes over the duration of the survey were divided by the number of days surveyed to estimate daily intakes.
A food composition -7] . Food energy conversion factors for available carbohydrate, protein, and fat were applied following FAO recommendations (17 kJ/g or 4 kcal/g for carbohydrates and protein, 37 kJ/g or 9 kcal/g for fat) [8] . Plant carotenoid conversion factors to retinol equivalents were taken from World Health Organization (WHO)/FAO [9] . Iron bioavailability was set at 10%, as recommended by WHO/FAO for diets in developing countries [9] .
Calculation of energy requirements of households
Energy requirements of individual household members were calculated in accordance with FAO/WHO recommendations [10] . Physical Activity Levels (PALs) were imputed taking into account occupation and residence (with slightly higher PALs in rural areas), as shown in table 1. When household members ate a meal away from home, their energy requirement was reduced proportionally, based on the method 
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HCES data and nutrition transition in Cape Verde described by Vasconcellos [11] . Requirements of individual household members were summed to obtain household energy requirements and to calculate Adult Male Equivalents (AMEs) based on the FAO method described by Weisell and Dop [12] .
Household anthropometric classification
The age, weight, and height of all household members were measured. Individuals were categorized as underweight, overweight, or normal weight using internationally accepted criteria. Children under 5 years of age were classified as underweight or overweight if their weight-for-height was ≤ -2 z-scores or ≥ +2 z-scores of the WHO growth standard [13] , respectively; children aged 5 to 9.9 years were classified as underweight or overweight based on the same cutoff points of weight-for-height of the WHO/National Centre for Health Statistics growth reference [14] . Adolescents aged 10 to 17.9 years were classified as underweight or overweight based on body mass index (BMI)-for-age ≤ 5th or ≥ 85th percentiles of the WHO reference [15] , respectively. Adults were classified as underweight or overweight based on BMI values < 18.5 or ≥ 25 kg/ m 2 , respectively. These BMI cutoff points do not apply to pregnant and lactating women [15] , and therefore women who were identified as being pregnant or lactating (within 2 months postpartum) at the time of the survey were not included in the anthropometric classification. Children were excluded when their weightfor-height was outside the range of -4 to +4 z-scores of the growth reference. The households were then classified using the anthropometric typology proposed by Doak et al. [16] as being "normal weight" when all individuals of the household had a normal weight; "underweight" when at least one individual of the household was underweight and the others were of normal weight; "overweight" when at least one individual was overweight and the others were of normal weight; and "dual burden" when at least one individual was overweight and one was underweight.
Data analysis
WHO Anthro software was used to calculate anthropometric indices of children less than 5 years of age, and EpiInfo version 3.5.1 to calculate indices for children aged 5 to 9.9 years. Data were analyzed by SPSS 15.0 for Windows. Means were compared by ANOVA with Scheffé post-hoc tests. Chi-square analysis was used for comparison of qualitative variables. A multinomial regression analysis was carried out to test the association between the household anthropometric classification and sociodemographic characteristics; odds ratios and their 95% confidence intervals were computed.
Households with an energy intake < 50% or > 150% of their requirement were excluded from the analysis because their level of energy intake was considered implausible and possibly reflective of measurement error (n = 346). Valid anthropometric measures were available for 4,373 adults, 2,463 adolescents 10 to 17.9 years of age, 1,331 school-age children 5.0 to 9.9 years of age, and 1,045 children under 5 years of age. Pregnant and lactating women were excluded (n = 158). The anthropometric classification was applied to 1,831 households.
After the household anthropometric classification data had been merged with the household food consumption data, 260 households were excluded because of missing data in one or the other dataset. Thus, the final number of households available for analysis of food consumption by household anthropometric classification was 1,571.
Results

Prevalence of underweight and overweight by age group and household classification of anthropometry
The prevalence of underweight and overweight based on anthropometry is shown in table 2. Based on the household classification method applied, 27.1% of the households were categorized as normal, 17.6% as underweight, 41.4% as overweight, and 13.9% as dual burden. Among the households classified as dual burden, a majority were composed of overweight adults and underweight children or adolescents (56.2% of dual burden households), followed by households with over-and underweight adults only (30.1%). Table 3 shows the main characteristics of the households by anthropometric classification. Household size varied with the anthropometric classification: dual burden households were larger than the other A multinomial logistic regression model was used to test the associations between the household anthropometric classification and these sociodemographic risk factors (sex and educational level of the head of household, quintile of expenditures, and rural or urban residence). The size of the household was controlled for. All risk factors had a significant association with the anthropometric classification (p < .05) except educational level of the head of household.
When dual burden households are compared with underweight households (taken as a reference group), the odds ratio of being dual burden is 2.0 (95% CI, 1.3-2.9) for those living in urban areas and 1.7 (95% CI, 1.1-2.5) for male-headed households. When dual burden households are compared with overweight households, the OR of being dual burden is significant only for urban residence (OR, 1.5; 95% CI, 1.1-2.2).
Household food and nutrient intakes by household classification of anthropometry Household energy and nutrient intakes
Daily intakes of energy and selected nutrients are presented in table 4. Energy intakes are expressed per capita and per AME for the purpose of comparison between groups. Intakes of energy and all nutrients analyzed varied with the anthropometric classification. Nutrient intakes were consistently lower in underweight households and higher in overweight households. Differences among groups were especially large for protein, vitamin A, and calcium intakes, where the overweight households had higher intakes than all the other groups (p < .01). Fat intakes were also higher in overweight households than in underweight and dual burden households (p < .01).
Energy intakes expressed as AMEs, i.e., adjusted for household composition by age and sex, also differed between groups, with significantly higher intakes in the normal and overweight groups than in the underweight and dual burden groups (p < .01). The percentage of energy from macronutrients did not vary significantly with the anthropometric classification; overall 60% of energy came from carbohydrates, 12% from protein, and 27% from fat.
Nutrient density
Nutrient density is the amount of a nutrient per 1,000 kcal. The density of vitamin A was significantly higher in overweight households (206 ± 11 �g) than in under-�g) than in under-than in underweight households (144 ± 11 �g) (p < .001), while the normal and dual burden groups had intermediate values (156 ± 8 and 167 ± 11 �g, respectively). Iron density did not differ between groups (data not shown) (p = .37).
Intake of food groups
Diets were based on cereals, legumes, and roots or tubers, with consumption of some animal products (fish, meat, and dairy) and small amounts of vegetables. Table 5 shows intakes of major food groups by anthropometric classification. Consumption of several food groups did not vary across the anthropometric classes, e.g., cereals, vitamin A-rich vegetables (including dark green leafy vegetables and orange-fleshed vegetables), fruit, legumes/nuts and seeds, fats and oils, and sugar. The consumption of vitamin A-rich vegetables and fruits was extremely low in all household groups.
The groups of households differed primarily in their consumption of animal-source food groups. Underweight households had lower intakes of fish than all other groups (p < .01). The overweight group had higher intakes of meat than all the other groups and higher intakes of milk and dairy products than both the dual burden and the underweight groups (p < .01). The higher vitamin A density of the diet of the overweight group was due to higher consumption of animal products rich in vitamin A. Intakes of the dual burden group did not show a clear pattern, being similar to the overweight group for certain food groups (e.g., fish) or to the underweight group for others (e.g., milk and dairy).
Discussion
There are several limitations to using HCES data for food and nutrition policy and program planning purposes. In order to be able to carry out the analysis, several assumptions have to be made. As is common with all HCES, the assumption was made that intrahousehold food allocation was proportional to individual members' energy requirements. In addition, in the case of the Cape Verde HCES, no information on physical activity was available, and therefore PALs had to be imputed based on occupation and residence. Consumption outside the home was not measured, but absence at meals was adjusted for in the analysis of energy intake (expressed by AMEs). Moreover, the number of implausible values of energy intake with respect to requirements (energy intake < 50% or > 150% of requirement and excluded from the analysis) indicated that there was substantial error in the estimation of consumption. We performed an analysis of the data from the excluded households, which did not show any discrepancy with respect to the results of the main analysis (data not shown). Regarding the household anthropometric classification, a limitation is that adult BMI cutoff points cannot be applied to pregnant and lactating women (within 2 months postpartum), resulting in the exclusion of this group of women. In our analysis, the number of women who were identified as being pregnant or lactating was very small, indicating that women often did not report their pregnancy or lactation status. It is not possible to assess the impact of this issue on the household classification. Despite these limitations, the approach developed by Doak et al. [16] for examining the sociodemographic and dietary factors related to the dual burden of malnutrition in China [17] yielded interesting observations when applied to Cape Verde. Use of the household classification of anthropometry showed that a high proportion of households (55.2%) included at least one overweight person. In addition, the analysis underlined that overweight was not confined to the urban sector and to high-income households but affected all strata of the society of Cape Verde, including rural households and the poor.
The analysis of the food consumption data in relation to the anthropometric classification showed consistent patterns of consumption, i.e., lower intake of nutrients and of important food groups by the underweight households, while the overweight households had higher protein, vitamin A, and calcium intakes and consumed more animal foods than the other groups. The dual burden group of households showed no clear pattern of intakes. Overall consumption of fruits and vegetables was low in all household groups.
Conclusions
This analysis shows the usefulness of HCES data for food and nutrition situation assessment when individual-level food and nutrient intake data are not available. Moreover, including anthropometric measurements in the consumption module of the HCES made it possible to compare household dietary intakes by household anthropometric classification.
The findings allowed decision makers of Cape Verde to assess the ongoing nutrition transition and the socioeconomic distribution of overnutrition, in particular the fact that all strata of the population were affected. The results showed that ensuring sufficient energy availability is no longer the most important issue for Cape Verde, but that ensuring dietary quality is equally important, in particular increasing access to, and intakes of, fruits and vegetables. These findings are crucial for reorienting the food security and nutrition policies of Cape Verde. The government is currently implementing programs for increasing local production of fruits and vegetables and developing nutrition education programs in schools. The challenge for nutrition education programs is to transmit messages that ensure healthy diets for both overweight and underweight members of households.
